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fT, ROCKETS AND ARTIFICIAL BARIH SATELLITES 


Andina] Carrying Suteliite Mukeu Sixteonth Trip in Clreular Orbit. 


The followlng Jo u full translation of a bref artiele on current 
data on the second Soviet unimal-carrying vatellite, appearing in the 
2L Auguut 1960 tsuue of Ivvestiya, | 
Continuing dtu motion ina given orbit, on 20 Auguat 1960, at 
1030 hours Moscow time the space ship-satellite completod itl 16th trip 
around the Earth, Additional telemetrie data which have beell received 
Indicate that the equipment 4s functioning normally, 
The condition of the animals is satisfactory, In the 
of flight the dog "Strelka" hud a pulue rate of 106 and resp 
of 30 per minute, "Belka" had a pulse of 120 and respiration 
The conditions of the animals is observed regularly vit 
sion, and the dmages are recorded on motion picture. film, - Ic 
picture frames thug obtained indicate that at certain momentd ¢ 
crense in respiratory activity of the animals may be observed 
According to the latest data the period of revolution 
satellite around the Earth is 90.72 minutes, the minimum alt 
orbit is 306 kilometers, and the maximum altitude is 339 kild 
The decrement in its period of revolution due to air resistay 
minute per day, The refined value for inclination of the ple 
orbit with the equator is 64 degrecs 57,3 minutes, 
All units of the terrestrial automatic measuring compllbx are 
functioning normally. The great amount of measurement informhtion ob- CPYRGH 
tained is processed by electronic computing machines for continuous re- . 
finement of the dat ers of the sate . | ("Diary 
of the Flying Laboratory," TASS report, Izvestiya, 21 Aug 1960, p 3) 


"Strelka" and "Belka't: Show Living Organism Endures Weiphtlessness 


Interviewed by an Izvestiya correspondent, Active Member of the 
Academy of Medical Seiences Professor P, K, Anokhin relates the medical 
importance of telemetric and television observation of the two dogs in 
the second Soviet animal-carrying satellite. 

Because the reactions of the nervous system and the status of 
cardiovascular activity are among the most vulnerable to high-altitude 
flight conditions the two dogs "Strelka" and "Belka," orbited in a 

Soviet satellite, were fitted with electrodes for measuring the electri- 
cal potential generated by the dogs! brains, hearts and musculature, 
while allowing the dogs freedom to stand, lie down or lie on their 
sides, and their behavior visually observed via television. The condi- 
tion of weightlessness has the greatest influence of all factors on. the. 
normal functioning of the nervous system, The best criterion of the 
status of the central. nervous system of animals encountering unusual 
situations is whether conditioned reflexes are interrupted or maintained, 
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Although the telemetric readinga indicate the ability of the living 
organism to withutand the shock of blast-off and tho condition of 
weightlessness, the fact that the dogs did feed while in orbit, and 
eopecially the fact that their feeding waa visually confirmed, was of 
greatest importance in indicating that their higher nervous activity 
was normal, ("The Living Organism and Welghtlessneos," by P. K. 
Anokhin, Izvestiya, 21 Aug 1960, p 3) 


Suecessful Funetioning of Space-Ship-Satellite Discussed 


According to a TASS report the animal-carrying satellite launched 
by the Soviet Union on 15 May 1960 weighed 4 tons 540 kilograms without 
the last stage of the carrier rocket, included a hermetically sealed 
cabin with a weight imitating the weight of a man, all equipment neces- 
sary for the future flight of man, and various instruments which, to- 
gether with their power sources, weighed 1,477 kilograms, All the 
equipment necessary for the future flight of man functioned normally, 
After telemetric and radiotelephonic data from the satellite were re- 
eorded the pressurized cabin was detached from the satellite upon com- 
mand from the Earth. In the balance of the article senior scientific | 
associate N, Varvarov discusses the creation of a "microcosmos" within 
spuce ships of the future, with the necessary plant-animal balance for 
atmospheric regulation, which will be needed for future flights of months 
and years duration, (‘Space Conquered by Soviet Man," by N. Varvarov, — 
Izobretatel' i Ratsionalizator, No 6, 1960, pp 2-3) | ie 


Meteorite Dangers to Space Flight . 


B, Mirtov, senior scientific associate of the Institute of Applied 
Geophysics, Academy of Sciences USSR, discusses data on the Earth's ate 
mosphere, and the probability of encountering destructive meteorites in 
space, 

The concentration of particles in the Earth's atmosphere, which is 
approximately 1019 per cubic centimeter at the Earth's surface, decreases 
one million-fold at an altitude of 100 kilometers, drops to one hundred 
thousand at an altitude of 1,000 kilometers, and at the limits of the 
Earth's atmosphere, at an altitude of 20,000 to 30,000 kilometers, drops. 
to the concentration of interplanetary space, or approximately 100 parti- 
cles per cubic centimeter. The major component of the atmosphere from 


200 to 1,000 kilometers is not hydrogen, as had been assumed, but atomic~.. 


oxygen. The basic component of the atmosphere from 200 to 250 kilometers 
is, as at the surface, nitrogen, and nitric oxide has been found at alti- 
tudes of 100 to 200 kilometers. . tbe 
The Earth receives approximately 5,000,tons of micrometeorites _ 
every 24 hours, Travelling at speeds of 30 to 40 kilometers per second, 
-a meteorite one centimeter in diametér may pierce an aluminum plate 11 
centimeters thick. The probability of a satellite of one meter radius 
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voll tddng with sich u meteorlte, however, 43 onee in one hundred years, 
Thug, although a hagurd docu exist, uelunee ean vopo with this, ag with 
abhor phygleal problema, ("Beginning of 4 Great Jowney," by B, Mirtov, 
Taveabdya, @l Aug 1960, p 3) | 


Reviews Govlot Geophyutoul Rouket and Satellite Program 


a The authors, Acudemledan A, A, Blagonruvov and M, G. Kroughkin, 
review the Soviet rocket and satellite program from the beginning of 
the IGY through the nowest launching of a aingle-stage ballistic rocket 
4 eontadnaing experimental andinale and the 5 and 7 July launchings of multd- = 
. stage ballistle rockets, and conelude that the flight of man into space 
and the exploration of other planetu have ceased to be funtasies, 
The USGR had planned to launch 125 meteorological and geophysical 
rockets and several artificial satellites during the IGY. <A total of 
17% uctually were launched, 125 during the I0¥ and 50 under IdC, The 
rocket wore Launched from Kheyg Island, Franz Josef Land, from the 
middle lutitudes of the Soviet Union, from uhipbourd off the Mirnyy ante . 
arctic base, from the equatorial latitudes and from the northern waterg 
of the Pacific Osean, A total of 158 launchings involved investigation. 
of the upper stratosphere and 17 geophysical. rockets wore. used for in- 
vestigation of the structure of the upper atmouphere at altitudes from 
100 to 470 kilometers, Six of these contained upherical, self-ordienting 
contatners weighing 367 kilograms each, equipped for optical observation 
and registration of conditions inside and outside the container. Seven 
launchings to nltitudes of 210 km ineluded a detachable section weighing 
2,200 kt, consisting of a cabin for experimental animals and an ingtru- 
ment section, and equipped with a parachute device for returning to 
Earth, <A total of nine launchings included hermetically sealed cabins 
with annals and with control equipment. Radio frequency mass. spectrome- 
ters were used in connection with these geophysical rockets for deter- 
mining the chemical composition of the atmosphere up to 450 km, The 
frequency of ae arene gente collisions in this range was found to be 
approximately 1,7+10°" per square meter per second which, however, may 
rise to 9 collisions per square meter per second at an altitude of 470 
km, . 
Three artificial satellites of the Earth were launched by the. 
USSR under the IGY, and the results of these investigations led to de- 
termination of the density of air and the ionic status of the atmosphere 
up to an altitude of 840 km. The great power of the three Soviet satel- 
Lite rockets which exceeded altitudes of 5,000 km enabled greater com- 
plexity of the investigations conducted through their use. Atmospheric = 
density and temperatures at great altitudes were found to be much greater 
than had been previously supposed. Other observations included the fol- 
lowing: great variations were observed in the density of the upper at- | 
mosphere ani these variations were related to solar activity; very strong 
currents and great turbulence were found in the upper atmosphere; the at- 
mosphere above 250 km was found to have basically atomic composition, 
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vith o preponderinee of atomie oxygen; lonoupherle meusuroments itd. 
ented the duok of a sharply defined layer of eleetron concentration; a 
the doneantaation of pouttive tong at 795 km was found to be 1,6°109/am-?; 
data wore obtutlned on the tonite composition of interplanetary space, und 
the dnereaued conventration of eharged particles. in the viednily of the 
Moon wad found to eolnedde with radio ustronomileal observations) wonlye 
wiv of the decrease in intenaity with altitude of the Eautorn Slberda 
magnetic anomaly enubled conclusions to be made concerning the distribu» > 
tion of {ts sourgea in the Earth erust; data were obtadned on the ine 
tensity of corpuscular and ultraviolet radiation of the Sun and of 
cosmie irradiation of the upper atmosphere, including short-period fluc- d 
tuations in the intengity of cosmic irradiation at an altitude of sev- 
eral hundred kilometers; data were obtained on the density of meteoritic 
materfal in the upper atmosphere and in interplanetary space, and on the 
dimensions and energy of micrometeorites; medico-biological experiments 
revealed the ability of the animal organism to withstand the strain of | 
rocket acceleration and of long periods of weightlessness, The data ob- 
tolned by various methods ore in agreement, and in. general the data of 
Soviet and foreign investigators also coincide, ; 
Heeausge euch research step depends upon the steps preceding it, 
It le digtieult to predict the sequence of future geophysical experi- 
ments, The practical problems which should be investigated first, how- 
ever, include the following: detailed investigation of air currents 
at various altitudes; their turbulence; the pressure and density of the 
atmosphere over the entire Earth surface; explanation of the character 
of changes in all these factors with geographic latitude and their sea- 
sonal, local and temporal variations; development of an outline of the 
general circulation of the atmosphere; the thermodynamic characteristics 
of the atmosphere, including the sources of atmospheric heating; delinea- 
tion of large-scale structural irregularities of the lonosphere and in 
the rormation of the Fy layer; the radiation balance of the Earth; more 
precise determination of the Earth's albedo; clarification of the fact 
that magnetometric data obtained through artificial satellites do not 
eoineide with the liquid core-flux theory of the Earth's magnetic field; 
detailed investigation of the effects of the variable component of the 
Earth's magnetite field in atmospheric and meteorological processes. 
("Geophysical Investigations With the Aid of Rockets and Artificial 
Satellites," by A. A. Blagonravov and M. G. Kroshkin, Vestnik Akademii 
Nauk SSSR, No 7, 1960, pp 7-20) ans 


Two New Soviet Books on Artificial Earth Satellites 


Fe I I anal Ran ar ENED 


Two new bocss on artificial. earth satellites have been issued by 
the Publishing House of the Academy of Sciences USSR, 

Iskusstvennyye Sputniki Zemli (Artificial Earth Satellites), No 4, 
Moscow 1960. This is a 206epage illustrated—book. In it, the character- , 
istics of the motion of an artificial satellite in the Earth's normal 
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gravitational {leld, the determination of the parameters of Ltg orbit 
according to the data of ground «base! meaguremeita, the measurement of 
cosmile ruyu by geophyuloal rockets and othor problems are considered, 
Iukugatvennyye Sputniki Zomli (Artificial Earth Satellites), 
No 5, Moscow, 1960, 10 4 '77=epage illustrated book, This book contain 
informution on the orbito of’ the coumie rockety launched towards the 
_ Moon, magnetic meosurenents, monsurements of radiation, the investign- 
, By tion of cosmic raya during the flight of the second cosmic rocket to 
the Moon, the determination of the conditions of vieibility of the coxs- 
. mic rockets and other problems, ("Now Books"; Moscow, Vestnik Akademii 
: Nauk SSSR, No 7, 1960, p 120) 


cob t 
Approved For Release 1999/09/08 : CIA-RDP82-00141R000201370001-1 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000201370001-1 


CI, UPPER ATMOSPHERE 


Thermal History of the Moon | 


_ In an article in Reports of the Academy of Sciences USSR, signed 
for publication 2 March 1960, B, Yu. Levin and S. V. Mayeva of the In- 
otitute of Physics of the Earth imeni 0, Yu. Shmidt, of the Academy of 
Sciences, adduce computations in an examination of the possible evolu- 
tion of the Moon which, by analogy, also may apply to the Earth, The 
theory examined is to the effect that the Moon originated through the © 

amassing of cold bodies which, through their radioactive material con- 
tent, resulted in tha fusion of the Moon's core to a mathematically _ 
important "initial" temperuture, The period of formation of the Moon 
is taken as 0,23-109 years, and the growth of the Moon has continued _ 
$10? years, including its formative period, In the computatious the 
surface temperature ts taken as O° Centigrade, which conforms to the 
approximate equatorial temperature, | Comparison with the polar tempera- 
tures of -150°9 C, however, lead to the conclusion that there are no 
light, molten masses in the Moon's mantle which may penetrate to the 
surface, and that the Moon is solid to a depth of at least 500 to 700 
km, The average content of radioactive materials in the Moon is taken 
to be equal to that of meteorites. The Moon's heat capacity was at | 
0.2 cal/g:degree. ("Some Computations on the Thermal History of the 
Moon,'' by B. Yu. Levin and S. V. Mayeva, Doklady Akademii Nauk SSSR, 
Vol 133, No 1, 1960, pp Ahe47) 


III, METEOROLOGY 


Changes in Water Content of Snow Cover Measured With Isotopes 


Yu. I. Agashkin of the Geographical Institute, Academy of Scl- 
ences USSR, describes the method used in determining the water content 
of the snow cover of the Klin-Dmitrov ridge in Moscow Oblast. The 
method consists of embedding a source of radiation underneath the snow 
cover and reading the radiation level at the surface. This work,. begun 
in 1957 by the Geographical Institute, presently is being continued 
with the complex participation of other institutions under the project 
title of "The Heat and Water System of the Earth Surface." ("Investi- 
gation of Snow Thaw By the Radioisotope Method," by Yu. N. Agashkin, 
Izvestiya Akademii Nauk SSSR, No 4, 1960, pp 117-121) 
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IV, OCEANOGRAPHY 


Oceanopraphic Committee Reviews Work on P aieal Phenomenn 


The following du a complete tranelation of a one-page article in ~ 
Veutnik Akademii Nauk SSSR dealing with recent work on the computation 


D ‘the Preaddium of the Academy 
of Selences USSR held a plenum from 17 to 22 Murch, devoted to the prob-- 
‘ lems of the computation and prognosis of phyutcel phenomena in the gaa, 
Specialists of more than 40 sclentifie research ingtitutes and produc- 
tion organizations participated in the plenun, 

The reports which were heard indicated that during the recent 
past considerable research on the prognosis and computation of marine 
processes, swells, tides, ice phenomena, and in the fields of thermals: 
and turbulence have been conducted in many institutions of the country. 
Much attention is being devoted to the problems of the organization of 
modern oceanographic work, 

Theoretical investigations and generalization of data obtained 
in observations of ocean waves have led to the development of me’ hods 
for the computation of their elements, on the basis of which pra. tical 
manuals have been compiled, The calculated procedures have found exten-. 
sive application in engineering practice, The new methods for calcula- 
tion of oceanic processes are very valuable (especial, in the computa- 
tion of the interaction of the fields of speed and density), Partici- 
pants at the plenum were familiarized with the work done at the Central 
Institute of Forecasts which enables calculation of prowsgsses at sea 
according to atmospheric pressure. . 

Success has been achieved in the application of computation 

_ methods for determinution of harmonic constants, in the development of 
a hydrodynamic theory of the propagation of tidal waves, "tsunamit 
waves, and waves formed in connection with changes of atmosoherie prev- 
sure, The tables of constant-action tides, developed at the Stete 
Oceanographic Institute, are of very great importance in practice, 

_.. Recent work on direct measurement of pulsations and computation 

of the value of the coefficients of turbulence for depths down to 2,000 
meters have revealed these to be considerably greater than those known 
to the present time (works of the Moscow Hydrophysicul Institute of the 
Academy of Sciences USSR, and of the Chair of Physica of the Sea, of the 
Moscow University). 

In the field of thermals the transition to calevlation of water 
temperature cn the basis of heat balance is a major achievement. Tne | 
ractical utilization of this method has been mude easier through sim- 

plification. The problems of heat balance were discussed in very 
lively debate at the plenun, 

A series of reports concerned prognosis of ice phenomena of the 
North Sea rote and of non-arctic seas of the county. 
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The plomum nobed the neceuuity for Jurther development of the theory 
or wind waves on the basis of the results df laboratory Investigations and 
nutural obuervationu, tuking into account | ‘hulent process in the alr and 
in the water, | . | 

Sertoug ubtention must be devoted tq computation of the dying out 
of waveo with leavening of wind veloelity, flo the computation of yea uvells 
und to the propagation of waves in shallow|eonstal areag, 

Some sections of the Oceanographic @ommittee (primarily the basin » 
seation) recommended greater upecification|of the voluue and content of 
expeditionary sea investigations, from the|fpoint of view of development 
of methods of calculation and prognosis, Hirst of ail, thematie expedl- 

 44ong must be conducted, and oceanographicllouser vations of multi-diurnal 
eycles must be performed, 

The development and industrial production of automatic, drifting 
island, aireraft and shipboard technical mgans for gathering information 
on the hydrometeorological situation in opdn portions of oceans ond seas, 
and algo of rapid-caleulation equipment foy the processing of this infor- 
mation must be corrected, . 

The plenum approved motions for the organization of international 
expeditions on special research themes, especially in connection with 
_investigation of ocean currents and waves, "Computations and. Prognoses 
ot Physical Phenomena In the Sea," by Yu. V. Istoshin and S, I. Kan- © . 
{illegible}, Vestnik Akademii Nauk SSSR, No 7, 1960, pp 95-96) 


Submarine Bic i scteal and Marine Laboratory Completes Five Voyages 


The submarine "Severyanka," equippe 
nator" observation windows and carrying personnel of the All-Union Scien- 
tifte-Research Ingtitute ef the Sea Fish Industry and Oceanography (VNIRO), 
has spent o total of 80 days submerged and covered approximately 10,000 
miles in five voyages in the Farents Sea aud the North Atlantic. The 
first, or test voyage, revealed the "Severyanka's" usefulness for under- 
water investigation of the habits of fish. In January 1959 the "Sever = 
yanka" sailed on its second voyage and, encountering a severe storm in 
the Atlantic, sailed to Iceland and to the Faeroe Islands, where the 
Soviet herring fleet was operating and observed the behavior of the Atlan- 
tic herring. During the third expedition the submarine studied trawling 
at various depths, and frequently rested on the bottom, amidst flounder 
"pastures." On its fourth voyage the “Severyanka" sailed into the North 
Atlantic and to Jan Mayen Island. During the month which the scientists. 
spent in the depths they discovered, and determined the limits of false 
sonny tndications created by great masses of plankton. The fifth voyage 
whi devoted to study of the habits uf cod, one of the major industrial ~ 
fish of the Soviet fishing industry. In addition to taking motion pic- 
tures of fish through the "illuminator" ports, the surrounding medium of 
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bhe bon wad abudded, wataft bemporature wad tukon, and the salinity, . 
ridiouetivity and chemlealfleomposition of the water were determined, 
Although more than twenty fueh voyages oti11 must bo made, the "Sevor- 
yanka" already hau Joined fhe ranks of gueh soa-going marine labora- 
Loried au the surface veusble "Wityag',' "Lomonosov'! and "Voyeykov."' 
The "Severyanka" sorveu thi} cause of peace, opening o new aspect in 


the history of the underwafler fleet. <A photograph included at the 
ae | "Severyanka' meeting with | 
—  -[2," in the Sea of Barents.| (''10, 000 Miles Under Water," by V. Achazhe, 


Pravda, LO Aug 1960, p 6 


Dumping Radionetive Waste in Ocean Cited_as Dangerous 


_ Although V. G, Bogorov and Ye. M. Kreps presented a report at 
the September 1958 international conference on utilization of atomic 
energy ut Geneve, demonstrating the impossibility of dumping radioac- 
tive wasteg in ocean trenches, the problem is reviewed again in an 
arti:le based on data accumulated since 1958. The argument is that 

becouse of physical and biological circulation the wastes will not 

muniin eonfined to the deep ocean trenches, and in leaving the trenches 
the ruttution will not be distributed evenly throughout the oceans, 

but because of localized eireulation will not be evenly distributed 

ror a very long period of time, Additional studies are recommended. 

("The Ocean Depths and the Problem of Sto:ing Radioactive Wastes in 

Them," by V. G. Bogorov and B, A. Tareyev, Izvestiya Akademii Nauk 

SSSR, No 4, 1960, pp 3-10) 


Determination of Orpanic Carbon Content of the Northeast Atlantic 


Processing the data obtained ‘curing the first ariidice of the eX= 
peditfonary ship "M, Lomonosov" (October-November 1957), the authors 
ohtein an average organic carbon content value of 1.5 mg/1, conclude 
that there is a dynamic balance of organic carbon in the ocean, and be- 
cause the annual water humus increment, derived mostly from plankton, 
is 0.004 mg/l, the annual diminution of water humus in the ocean also © 
10,004 mg/L. It is noted that the organic carbon content may aid in 
determination of the origin of any sample of water. ("Organic Carbon 
Content of the Northeast Portion of the Atlantic Ocean," B. A. Sko- 

pintsey and S, I, Timofeyeva, Doklady Akademii Nauk SSSR, Vol 133, 
No 3, 1960, pp 677-679) 


Biochemical Analysis of Girdets Deep-Sea Crustacean 


Z. A. Vinogradova, of the Odessa Biological Stations, Institute 
of Hydrobiology, Academy of Sciences USSR, discusses the results of bio- 
chemical analysis of the deep-sea crustacean Euphausia superba Dana in 
the Weddells and Ross Seas. ("Investigation of the Biochemical Compo- 
sition of the Antarctic Pelagic Crustacean Euphausia superba. Dana," by 
Z. A. Vinogradova, Doklady Akademii Nauk SSSR, Vol 133, No.3, 1960, 
pp 680.682) 
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V.. GLACIATION 


Coitinental Emerg ence Due to Deglaciation 


In a two-page article S. A, Ushakov of the Moscow State Univer- 
sity imeni M, V. Lomonosov discusses the pliability of the Earth's 
crust and its reaction to external loads, consisting of glaciated . 
areas, The emergent tendency of North America is cited as due to the F 
last previous ice age. ("Reaction of the Earth's Crust to the Stress 
of Continental Glaciation," by S, A. Ushakov, Doklady Akademii Nauk +) 
SSSR, Vol 133, No 1, 1960, pp 205.207) 


VI, ARCTIC AND ANTARCTIC 


Effects of Slope Winds in Climate of Pionerskaya Antarctic Station > 


The author discusses the climate and weather of the region of 
Pionerskaya meteorological observation station in the antarctic as 
conditioned mainly by the prevailing down-slope winds characteristic 
of the Antarctic continent. The article is based mainly on data | 
gathered during the Second Continental Antarctic Expedition. ("Peculi- 
arlties of the Nature of the Region of Plionerskaya Station as the 

Southern Periphery of the Zone of Slope Winds in the Antarctic," by 
V. M. Kotlyakov, Izvestiya Akademii Nauk SSSR, No 4, 1960, pp 63-72) 
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